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Among the major political and economic trends that have been evolving in Latin America in 
recent years, the emergence of municipal governments as frontline actors stands out. Central 
American countries have begun to grant local governments greater rights and responsibilities 
regarding natural resource management. In Guatemala, one of the major pieces of legislation 
to achieve important rural development goals, as claimed by the government, is the Law of 
Decentralization.  As more decision making is transferred to local governments, one wonders: 
what are the attitudes of potential local decision makers towards the environment, and which 
factors may explain such attitudes; what would be the dominant criteria for local decision 
making in selecting development projects; and, what will be the level of priority assigned to 
environmental concerns.  This paper aims to answer these questions.  A two phase analytical 
process was conducted: first, aiming at determining individual local decision makers´ attitudes 
towards the environment and identifying the factors that determine such attitudes; secondly, 
determining whether, in fact, individual attitude could explain actual decision making. Age, 
gender, education and non-formal environmental training are significant variables in shaping 
environmental attitudes.  Environmental attitude, as measured by the NEPS, is significant in 
determining pro-environmental investment decisions.
Keywords: environmental policy; local decision-making; environmental attitude; NEPS; 
decentralization; environmental priorities.
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Among the major political and economic trends that have been evolving in Latin America in 
recent years, the emergence of municipal governments as frontline actors stands out. 
Decentralization has been the result of a convergence of democratic and civic movements, as 
well as of the fiscal crisis, the central governments’ lack of legitimacy and the search for more 
efficient public service provision (Kaimowitz, 1998). In this context, Central American countries 
have begun to grant local governments greater rights and responsibilities regarding natural 
resource management. 
 
In Guatemala, one of the major pieces of legislation to achieve important rural development 
goals, as claimed by the government, is the Law of Decentralization (2002).  This law aims at: 
being at the source of needed development projects, improving the quality of provided services, 
increase the geographical coverage of services, contribute to the betterment of income 
redistribution, reduction of operational and investment costs, improving social participation, 
increasing local efforts in collecting state income and improving the quality of municipal 
expenditures, as well as improved coordination at a national and municipal levels. 
 
As more decision making is transferred to local governments, one wonders, what would be the 
dominant criteria for local decision making in selecting development projects; and what, if any, 
will be the level of priority assigned to environmental concerns.  It is understood that in 
developing countries the majority of people are striving to fulfill their basic livelihood 
requirements: and it is more so, in rural areas. 
 
In Guatemala, there are a few examples where municipalities have been able to find a balance 
between satisfying other local needs, together with sound decisions in terms of natural resource 
management.  This is particularly true, in those cases where multiple stakeholders are called to 
arbitrage municipal decisions, through established traditional public involvement in municipal 
decision making. 
 
Watershed management has been the key issue around which some collective effort has been 
built through what is called “Mancomunidades”.  These are municipal associations created in 
terms of real needs of integration. Mancomunidad Itzapa, is a successful example of an 
association of municipalities that was born to deal with sensitive natural resources: water and 
firewood in communal owned forests. 
 
With the end of military regimes in Guatemala and other countries in the region, new democratic 
governments have been concerned with trying to implement a decentralization process (Law of 
Decentralization, 2002).  This is a time taking and complicated process, but a continuous one, 
consistent with a worldwide decentralization movement (Hanson, 1997). 
 
Guatemala is working very hard in a decentralization process that involves democratic values; as 
a consequence, most municipalities are expected to become real local governments which imply 
greater responsibilities.  Decentralization is viewed as a more efficient and equitable process to 
promote social development.  In that sense, Amoro (1998) also states that “positive externalities 
increase when decisions are made closer to real needs of the population.  Local government is 
the political manifestation of the municipality and reflects the purposes related to local interests, 
and includes the administrative and financial means to achieve specified goals” 
 
Consequences of decentralization, however, are still controversial. “…a backlash is already 
forming against decentralizing powers over natural resources. Environmental agencies in 
Uganda, Ghana, Indonesia, Nicaragua, and elsewhere have argued that too much decentralization 
has cause damage or overexploitation” (Robot, 2002).  Potential negative consequences of 
decentralization pointed out by Tanzi (2000) include: increased corruption, excessive regulation, 
inefficient introduction of tax reforms and difficulties in maintaining stability.  Some authors 
“call for a maintenance of balance between central governments and local authority, warning that 
negative consequences of decentralization can include imbalance among regions and excesses on 
the part of local elites.” (Kūle and Tisenkopfs, 1995) 
 
Parallel to the processes of decentralization, the region faces a severe process of environmental 
degradation, where environment includes “not only the quantity and quality of natural resources, 
but also natural means and amenities for humans and other living things” (Panayatou, 1994).  It 
is hard to foresee a conciliatory process between environmental concerns and the satisfaction of 
basic human needs in a region where poverty levels are above 50 percent in general and around 
70 percent in rural areas. 
 
In summary, while there are virtuous associated with decentralization, there are serious concerns 
about its potential consequences on the environment.  Central decision makers in charge of 
decentralization processes usually do not have appropriate tools to ensure that decentralization is 
environmentally friendly. 
 
This paper aims to deal with the following questions: what are the attitudes of potential local 
decision makers towards the environment, and which factors may explain such attitudes; what 
would be the dominant criteria for local decision making in selecting development projects; and, 
what will be the level of priority assigned to environmental concerns. 
 
Age, gender, education and non-formal environmental training are significant variables in 
shaping environmental attitudes.  Environmental attitude, as measured by the NEPS, is 
significant in determining pro-environmental investment decisions. Results indicate local 
decision makers do prioritize environmentally friendly decisions, especially when other basic 





According to the United Nations, there are attitudinal, behavioral and cultural constraints to 
decentralization (UNPAN, 2006).  Social sciences are about the study of human behavior, that is, 
relationships of people to one another and to their environment.  Economics is a social science.  
(Silberberg, 1995; Henderson and Quandt, 1986; Samuelson and Nordhaus, 1985).  
 
The theory of reasoned action, as presented by Kaiser et al (1999), citing Ajzen & Fishbein 
(1980), and Stutzman & Green, (1982), indicates that “behaviour intention to perform the 
behaviour in question is the immediate antecedent of overt behaviour. Intention, in turn, is seen 
as a function of one’s attitude towards performing a particular act and one’s subjective norms”.  
A two phase analytical process was conducted: Phase 1, was oriented towards determining 
individual local decision makers attitudes towards the environment (using the New 
Environmental Paradigm Scale –NEPS-; Dunlap et al, 1992) and identifying the factors that 
determine such attitudes.  Phase 2, aimed at determining whether, in fact, individual attitude 
could explain actual decision making, using an event count model construct (Cameron & 
Trivedi, 1986; King, 1988; Greene, 2007). 
 
It is hypothesized that, among others, the following variables will determine individual attitudes 
towards the environment: education, gender, age, income, ethnicity, formal and non-formal 
environmental education, association to environmental advocacy groups, and other 
socioeconomic variables. 
 
Following an adapted version of the Total Design Method (Dillman, 1978; Dillman, 1991), 
primary data collection is attained by surveying central decision makers at the municipal level, of 
a sample of randomly selected municipalities, one by each administrative region of the country 
(Fig. 1).  Models developed are estimated using corresponding econometric techniques and 
software (LIMDEP, SAS).   
 
Field work for additional data collection and model validation, at the local level includes: 
population size, total municipal budget, number of environmental NGOs, party structure of the 






Decentralization Legislation and the Environment  
Sixty eight percent of the board members are aware of the new Law of Decentralization; the 
majority (40%) indicated that their primary source of information about new legislation in 
Guatemala is the media; 60% believe their municipality had changed its investment decisions as 
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a result the sanction of the Law of Decentralization.  As high as 82 percent of respondents have 
attended conferences, workshops, courses or the like, related to the importance of protecting the 
environment. The average number of times board members said they have met with personnel 
from environmental-related institutions was 2.1. Almost have of the respondents (47%) indicated 
that their primary source of information about the environment was the media while 26 percent 
said government agencies. Eighty two percent said they think investment decisions at the 
municipal level affect the environment.   
 
Current Situation of Environmentally Friendly Investments 
An essential part of the study is to determine actual environmentally friendly decision making of 
board members.  Fig. 2 shows, by municipality, investment decisions already implemented, in 
green; and, in red, investment decisions that have not yet being made by decision makers.  This 
information is very important to establish baseline conditions to set up the framework for future 
research, aiming at comparing prior conditions with conditions after decentralization unfold. 
 
Environmental Attitude 
The revised New Environmental Paradigm Scale –NEPS-, developed by Dunlap et al (1992), 
was used to assess local decision makers´ attitudes towards the environment.  NEPS results 
details are presented in Tables 1 and 2. A score lower than 53.3 would indicate attitudes that are 
less pro-environmental than average. (Prentice Hall Resource Center, 2007).  The overall NEPS 
average is 54.37 with a standard deviation of 6.0.  Board members in the following 
municipalities are, in average, more pro-environmental: Flores, Jalapa, San Lucas Sacatepéquez, 
and Champerico. On the other hand, board members at municipalities such as: Chiantla, San 
Antonio la Paz, Tactic and Palencia, are slightly below the worldwide average. 
 
Socioeconomic Information 
An average age 46 of years was found, out of which in average board members have lived 40 
years in the municipality where he/she serves.  An average of 11.48 years of education with 40 
percent having finished senior high and 25 percent having finished College education was found. 
Only 8 percent indicates having formal training aiming an environmental management degree.  
Eleven percent has an own perception of belonging to a specific ethnic group, while 15 percent is 
member of a pro-environmental association. Eighty five percent is affiliated to a National 
Political Party, while 15% is affiliated to a Local Civil Committee.  As for household income, 
the minimum wage in Guatemala is 1560 Quetzales a month, plus a mandatory monthly bonus of 
250 Quetzales, for a total of 1810 Quetzales. The average monthly household income is 4700 
Quetzales, and the proportion of that total income coming from the respondent being a member 
of the municipal board is 28 percent.   
 
Environmental and Social Problems and Priorities 
A list of 10 problems that the Guatemalan government may need to address over the next ten 
years was presented to the respondents: Crime, Unemployment, Air pollution, Poverty 
alleviation, Water scarcity, Public education, Health care, Economic Growth, Internal Conflicts, 
and Global Warming.  They were required to rank, in order of importance, the two most 
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important problems they believed the Government should be working on, specifying the first and 
second most important problems.  Table 3, shows the hierarchical structuring expressed by board 
members.  The majority of respondents (33%) indicated that the first most important problem is 
crime, which is consistent with a nationwide perception in the country. Nineteen percent said the 
first most important problem is unemployment.  As for the second most important problem, 20% 
pointed out to be health care, and 17% said it was unemployment. 
 
Board members were presented with a list of 7 possible causes of environmental management 
problems; and, they were asked to rank in order of importance what they believe may be the two 
most important reasons.  Results are presented in Table 4. Respondents ordered as first most 
important reason for environmental management problems as follows: lack of 
awareness/understanding of ecology; insufficient technical expertise on the part of environmental 
professionals; and decline in moral/cultural values.  As for the second most important reason for 
environmental management problems, Shortages of capital/financing to build needed 
environmental infrastructure appears first; then, there is decline in moral/cultural values; and, 
finally there is a tie between insufficient technical expertise on the part of environmental 
professionals, and lack of awareness/understanding of ecology. 
 
As for their primary objective in the planning and construction of new public investments in their 
corresponding municipalities, a very high percentage (48%) indicated that their primary goal 
would be poverty alleviation.  Second main goal would be resource conservation with 22% 
(Table 5).  
 
 
Decision Makers´ Attitudes towards the Environment and Underlying Factors 
(Phase I) 
 
Education, Gender, Age, Ethnic groups, Formal and Non-formal Environmental Education, 
Association to environmental advocacy groups, and other socioeconomic variables were 
hypothesized to determine board members´ attitudes towards the environment. A multiple 
correlation analysis was conducted.  Some correlation coefficients are relevant.  Based on that, 
and previous experience, the following variables are included in the model: Age, Education, 
Non-formal Environmental Training, Sex and Membership to a Pro-environmental Organization. 
 
Given the censored nature of the dependent –NEPS- variable, a Tobit Model with censoring in 
both tails (15,75) is used. Results are presented in Table 6, where Age, Education and Sex are 
highly significant at the 0.01 level, while Non-formal Environmental Training is significant at 
the 0.10 level.  The other variables: Membership to an Environmental Organization; and, 
belonging to an Ethnic Group were not significant. As hypothesized, age, gender, education and 
non-formal environmental training do have a positive correlation with environmental attitude.   
 
Results are consistent with findings that indicate that women are more pro-environmental than 
men. Education was expected to have a positive sign; results are consistent with most findings.  
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NEPS and Decision Making (Phase II) 
 
An assessment is made of the relationship between attitudes and actual decision making, by 
determining the relationship between NEPS and the number of environmentally friendly 
investment decisions supported by decision makers.  Event count models are models where the 
dependent variable is a count of events. So, we considered a variable Yi where Y € {0, 1, 2, ...7}. 
Yi, thus, is nonnegative integer, bounded at zero below; and, it was truncated at 8, above. The 
canonical regression specification for a variable Yi that is a count of events is the Poisson 
regression (Greene, 2007). Overdispersion was tested following Cameron & Trivedi (1990). 
Results are presented in Table 7. It shows that, when the intercept is not considered, increasing 
the NEPS value by one unit increases the expected value of the number of environmentally 
friendly supported projects by 0.263. 
 
 
Group Investment Priorities by Municipal Boards 
 
A special activity was design and implemented with board members together. Group 
experiments were conducted to determine group investment priorities.  Participants were told we 
wanted to know how would their budget expenditures be oriented with the new decentralization 
policy being implemented, and then asked to reflect their thoughts on prospective decision 
making, given the fact that they are now allowed to make independent local decisions.  
 
We built up a special multi-compartment box, with budget categories on the walls of the box and 
gave each participant a specified number of coins (10) representing the money from the central 
government, to be invested under local priorities.  Participants were asked to allocate the coins to 
different budget categories (projects).  Each board member could put from “cero” coins to all 
his/her coins in any given project. At the end, total coins from each project were count and 
proportions are estimated. This gives us an assessment of the projects that received the most 
“money” from participants.  
 
A graphical representation of results is shown on Figure 3.  It shows a favorable trend towards 
investing in environmental projects.  Caution is recommended in this case, since it could be due 
to the fact, that they already have the other projects implemented.  Even though in the wording of 
the projects, the words “or improvement” were deliberately included, it may still be biased by the 
fact that they may be satisfied with what they already have.  On the other hand, it could also be 
an interesting indicator that once some basic infrastructure exists, they are inclined to go about 





Even though the new Law of Decentralization was passed five years ago, there is a 32% of local 
municipal board members who are unaware of such a law; while, 40% of them indicate that their 
primary source of information about new legislation in Guatemala is the media. 
 
Sixty percent of board members believe their municipality had changed its investment decisions 
as a result the approval of the Law of Decentralization, which is highly correlated with the 
proportion of respondents aware of such a law.   
 
A great majority of local board members (83%) have attended conferences, workshops, courses 
or the like, related to the importance of protecting the environment. The average number of times 
board members said they have met with personnel from environmental-related institutions 
personnel was 2.1; with a very similar proportion (82%) saying they think investment decisions 
at the municipal level affect the environment.   
 
Only 50% of environmentally friendly investment decisions (as presented in Table 1), have been 
made. 
 
In terms of environmental attitudes as measured by NEPS, the average value of 54.37 indicates a 
pro environmental attitude in the sample.  Four municipalities are only slightly below the pro 
environmental value of 53.3. 
 
Security, health care and water scarcity are the main local concerns. Lack of  
awareness/understanding of ecology, decline in moral/cultural values, and insufficient technical 
expertise on the part of environmental professionals are identified as the most important reasons 
for environmental management problems. Local primary objectives, in the planning and 
construction of new public investments in their corresponding municipalities, are poverty 
alleviation and resource conservation. 
 
Age, gender, education and non-formal environmental training were found to have a positive 
correlation with environmental attitude, as measured by NEPS; while, increasing the NEPS value 
by one unit, increases the expected value of the number of environmentally friendly supported 
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Region I:  Palencia, Guatemala. 
Region II: Tactic, Alta Verapaz. 
Region III: San Antonio la Paz, el Progreso. 
Region IV: Jalapa, Jalapa. 
Region V: San Lucas Sacatepequez, Sacatepequez. 
Region VI: Champerico, Retalhuleu. 
Region VII: Chiantla, Huehuetenango. 
Region VIII: Flores, Petén. 
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Figure 2: Current situation by municipality, in terms of environmentally friendly decision 
making. 
 
Municipality SWTP SSTP WPCP NVPR LUR RUPCF RUPWS
Jalapa               
Flores, Peten               
San Lucas Sacat.               
Tactic               
Chiantla               
Champerico               
Palencia               




SWTP =The building of a dump site and a solid waste treatment plant; SSTP=The construction of a sewage system 
and treatment plant; WPCP=A municipal program to coop with water pollution (point and/or non-point sources); 
NVPR=Municipal regulation to deal with Noise pollution and Visual pollution; LUR=Land use regulation; 
RUPCF=Municipal regulation for the use and protection of communal natural resources such as community forest; 




Figure 3: Collective investment priorities as defined by the boards as a policy making body. 
 











































Table 1: Average NEPS values by Municipality 
 





San Lucas Sacatepéquez 56.50 3.51
Chiantla 53.22 6.57






Table 2: NEPS scale item response frequencies and descriptive statisticsa 
 
  SA MA U MD SD Meanb StDev
1 We are approaching the limit of the number of 
people the earth can support. 
48% 27% 20% 2% 3% 4.2 1.0 
2 Humans have the right to modify the natural 
environment to suit their needs. 
23% 22% 15% 13% 27% 3.0 1.5 
3 When humans interfere with nature it often 
produces disastrous consequences. 
65% 23% 7% 2% 3% 4.4 1.0 
4 Human ingenuity will ensure that we do NOT 
make the earth unlivable. 
37% 18% 18% 7% 20% 2.6 1.5 
5 Humans are severely abusing the environment. 70% 18% 8% 0% 3% 4.5 0.9 
6 The earth has plenty of natural resources if we 
just learn how to develop them. 
52% 18% 15% 10% 5% 2.0 1.2 
7 Plants and animals have as much right as 
humans to exist. 
88% 5% 7% 0% 0% 4.8 0.5 
8 The balance of nature is strong enough to cope 
with the impacts of modern industrial nations. 
5% 20% 25% 15% 35% 3.6 1.3 
9 Despite our special abilities humans are still 
subject to the laws of nature. 
57% 23% 15% 2% 3% 4.3 0.9 
10 The so called “ecological crisis” facing 
humankind has been greatly exaggerated. 
28% 23% 18% 12% 18% 2.7 1.5 
11 The earth is like a spaceship with very limited 
room and resources. 
32% 33% 23% 2% 10% 3.8 1.2 
12 Humans were meant to rule over the rest of 
nature. 
13% 20% 18% 13% 35% 3.3 1.5 
13 The balance of nature is very delicate and easily 
upset. 
55% 23% 20% 0% 2% 4.3 0.9 
14 Humans will eventually learn enough about how 
nature works to be able to control it. 
27% 22% 27% 7% 18% 2.7 1.4 
15 If things continue on their present course, we 
will soon experience a major ecological 
catastrophe. 
63% 18% 17% 0% 2% 4.4 0.9 
 
a SA=strongly agree, MA= mildly agree, U=unsure, MD= mildly disagree, SD=strongly disagree. Frequencies may 
not sum to 100 due to rounding. 
 
b Statements are coded such that a higher numbers indicate stronger pro-environmental attitudes. Odd-numbered 
statements are coded such that ‘SA’ = 5, ‘MA’ = 4, ‘U’ = 3, ‘MD’ = 2, and ‘SD’ = 1, whereas even-numbered 
statements are coded in reverse. 
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Table 3.:  Two most important problems the Guatemalan government should address in the near 









Crime 33% 9% 
Unemployment 19% 17% 
Poverty alleviation 14% 14% 
Public education 14% 13% 
Health care 6% 20% 
Global warming 6% 9% 
Economic growth 5% 3% 
Water scarcity 3% 14% 





Table 4.: Main causes of environmental management problems. 
 








Lack of awareness/understanding of ecology  38% 14% 
Insufficient technical expertise on the part of 
environmental professionals 26% 14% 
Decline in moral/cultural values 23% 15% 
Corporate greed 3% 12% 
Over population 3% 9% 
Don´t know 3% 6% 
Poorly defined property rights 2% 3% 
Shortages of capital/financing to build needed 




Table 5.: Primary objective in new public investments. 
 
Primary objective in new public investments Proportion 
Poverty Alleviation 48% 
Resource Conservation 22% 
Economic growth/development 14% 
Fairness 6% 
Other 6% 
Revenue sufficiency (i.e., cost recovery) 5% 








Error T P value 
Age 0.7041 0.0611 11.519 0.0000 
Education 1.2408 0.1982 6.260 0.0000 
Non-Formal 
Environmental 
Training 4.8751 2.9558 1.649 0.0991 
Sex 10.7549 2.8457 3.779 0.0002 
Membership to an 
Environmental 
Organization  3.4139 3.1323 1.090 0.2758 





Table 7: NEPS and Decision Making. 
 
Model I Variable Coefficient Standard Error b/St.Er. P[|Z|>z] Mean of X 
 Constant 0.57313 0.82933 0.691 0.4895  
 NEPS 0.02574 0.01541 1.670 0.095 54.3692 
Test for Overdispersion     
 Variable Coefficient Standard Error t-ratio P[|T|>t] Mean of X 
 WI1 0.21014 0.18365 1.144 0.2568 0.7071 
Model II Variable Coefficient Standard Error b/St.Er. P[|Z|>z] Mean of X 
 NEPS 0.03637 0.00158 22.955 0.0000 54.3692 
Test for Overdispersion     
 Variable Coefficient Standard Error t-ratio P[|T|>t] Mean of X 
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